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(54) Abstract Title 

Multiple coil wide band antenna 

(57) A multiple band antenna (10) includes a coiled 
portion having a first coiled section (18), at least one 
second coiled section (24) and an intermediate portion (30) 
between and joining adjacent sections (18, 24). The 
windings of the coiled sections (18, 24) are at selected 
s pacings and the resultant coiled sections are spaced from 
each other at a distance greater than the spacings 
between either of the windings. The antenna (10) can be 
tuned to receive frequencies in at least two bands. The 
antenna can further include a rod portion (40), retractable 
through the coiled portion. 

A further third coiled section and second 
intermediate portion may be included to enable tuning to 
receive in three bands. 
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2328084 

MULTIPL E BAND ANTENNA 


This invention is directed to antennae and more 
particularly to dual band antennae. 

The cellular communications industry including 
cellular telephones, pagers, and the like use a range of 
frequencies between 800 and 900 megahertz (MHz) . 
Cellular telephones, pagers, and the like generally use 
an antenna that is tuned to provide optimum performance 
in the above frequency range. With the advent of 
personal communications services (PCS) for providing 
services such as data transmission, wireless voice mail, 
and the like, the FCC has established a center frequency 
of 1.9' gigahertz (GHz) with a suitable band width, well 
known to one skilled in the art. As the new PCS 
technology expands, there is a need to provide devices 
that can receive and transmit communications in both the 
800-900 MHz and 1.9 GHz frequency ranges. Cellular 
telephones and the like, therefore, need to have 
antennae that will operate in each of the two frequency 
ranges. One way to achieve this is to provide two 
separate antennae. It is more desirable and economical, 
however, to provide a single antenna having at least a 
dual band capability. 

In some instances, it may be desirable that the 
telephone or the like further includes a rod- like or 
whip antenna. The rod- like antenna may also be 
retractable to protect it from damage when the telephone 
or the like is not being used. Simultaneously, however, 
it is desirable to provide a non- retractable dual band 
antenna that retains the capability of transmitting and 
receiving at least a minimal signal for operation near a 
remote station. 

U.S. Patent No. 5,612,704 discloses a retractable 
antenna system having a helical antenna mounted on a 
housing and an elongate retractable antenna mounted 
within wherein the retractable antenna is arranged to 
short-circuit the helical antenna when the elongate 


antenna is in its extended position. Thus, only one of 
the two antennae functions at a given time, each one 
independently of the other. Additionally, during the 
time that the system is switching from one antenna to 
the other, no signal can be received. 

The present invention is directed to a multiple 
band coiled antenna. For purposes of illustration the 
embodiment discussed is a dual band antenna assembly. 
It is to be understood that the invention is not limited 
to dual band antennae. The dual band antenna includes a 
coiled portion having a first end adapted to be 
terminated to an electrical article. The coiled portion 
has a first coiled section and at least a second coiled 
section adjacent and joined thereto by an intermediate 
portion. The first coiled section has a plurality of 
windings at a first selected spacing. The second coiled 
section has a plurality of windings at a second selected 
spacing. The intermediate portion defines a selected 
distance that spaces the first and second coiled 
sections from one another. The selected distance is 
greater than either one of the first or second selected 
spacings. The resulting antenna can be tuned to receive 
frequencies in at least two bands. In the assembled 
antenna, the first and second coiled sections and the 
intermediate portion extend along a common axis. The 
antenna can be tuned to desired frequencies by adjusting 
the lengths of the various components of the assembly 
and in particular the distance between the two coiled 
sections and the spacing between the windings of the 
intermediate portion. 

The present invention is further directed to a 
retractable multiple band antenna assembly. For purposes 
of illustration, the embodiment discussed is a dual band 
antenna assembly having a dual band stationary antenna 
and a dual band retractable antenna that cooperate with 
each other to receive signals in two frequency ranges. 
The stationary antenna is a coiled antenna of the type 
previously described and defines a channel circumscribed 


by the windings thereof. The stationary antenna has one 
end terminated to a conductive sleeve member secured to 
a housing of an electrical article and connected to 
circuitry therein. The sleeve member includes a 
passageway therethrough in communication with the 
channel. A retractable rod portion of the antenna 
assembly extends through the channel and the sleeve 
passageway and is spaced therefrom. The inner end of the 
rod portion has an electrical contact thereon adapted to 
engage a surface of the conductive sleeve member when 
the rod portion is in its extended position. The 
retractable rod portion is electrically isolated from 
the stationary coiled antenna when in the retracted 
position and is electrically connected to the stationary 
antenna when in its extended position. The assembly 
provides continual operation of the antenna during 
retraction and extension of the retractable antenna and 
increases the performance of the assembly for sending 
and receiving signals. 

The assembly does not require switching between the 
two antennas upon extension or retraction of the rod 
portion and thus can continually receive or transmit 
signals throughout the retraction or extension process. 

It is to be understood that the invention is not 
limited to dual band antennae and applies to single band 
as well as antennae having greater than two bands. 

In the embodiments shown, the coiled sections are 
helical. The term "coiled" is not restricted to a helix 
having a uniform diameter and extends to all coil type 
antennae. Additionally the term "rod" encompasses whip 
or coil type antennae having a generally elongate 
configuration. 

Embodiments of the invention will now be described 
by way of example with reference to the accompanying 
drawings in which: 

FIGURE 1 is a view of the antenna made in 
accordance with the present invention mounted to an 
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electrical article and having a protective shroud shown 
in phantom. 

FIGURE 2 is an enlarged view of the antenna of 
Figure 1 . 

FIGURE 3 is a view of another embodiment of the 
antenna made in accordance with the invention. 

FIGURE 4 is a view of a further embodiment of an 
antenna assembly made in accordance with the present 
invention mounted to an electrical article, the article 
partially broken away and illustrating a stationary 
antenna and a retractable antenna in its retracted 
position with a shroud around the stationary antenna 
shown in phantom. 

FIGURE 5 is a view similar to that of Figure 4 with 
the retractable antenna in its extended position. 

FIGURE 6 is an enlarged fragmentary cross -sectional 
view of Figure 4 illustrating the antenna assembly 
mounted in the article. 

FIGURE 7 is an enlarged fragmentary cross -sectional 
view of Figure 5 illustrating the antenna assembly 
mounted in the article. 

FIGURE 8 is an assembled view of the antenna 
assembly made in accordance with the present invention 
with the respective outer shrouds shown in phantom. 

FIGURE 9 is an exploded view of the antenna of 
Figure 8. 

FIGURE 10 is a cross- sectional view taken along 
line 10-10 of Figure 8. 

For purposes of illustration, the present invention 
will be described first in terms of a dual band antenna 
10 for a cellular telephone. The antenna is also 
suitable for use with paging devices, two-way hand-held 
and base unit communication devices, GPS units, computer 
networking systems, transponders and other like devices. 

Referring now to Figures 1 and 2, a dual band 
coiled antenna 10 includes a wire 12 having first and 
second ends 14, 16, respectively. First end 14 is 
adapted for being secured by a screw or other member to 


an electrical article 80, such as a cellular telephone, 
or the like. A dielectric shroud 78, shown in phantom 
in Figure 1, may be disposed over the antenna 10 for 
protection. 

Wire 12 is wound into a coil including a first 
coiled section 18 having a plurality of windings 20 at a 
first selected spacing s lt and at least a second coiled 
section 24 having a plurality of windings 26 at a second 
selected spacing S 2 , adjacent and joined thereto by an 
intermediate portion 30. The intermediate portion 30 
defines a selected distance D between the adjacent 
coiled sections 28, 24 to space the sections from one 
another. In the embodiment shown, intermediate portion 
30 has a plurality of windings 32 at a third spacing S 3 
It is to be understood that intermediate portion 30 may 
be a partial winding, a plurality of windings, or a 
combination of windings and a substantially straight 
section. As can be seen from these Figures, the 
selected distance D is greater than either one of the 
first and second selected spacings S x and S 2 . The first 
and second coiled sections 18, 24 and intermediate 
portion 30 extend along a common axis. The windings of 
antenna 10 define a channel ll extending through the 
coil. It is to be understood that the selected spacings 
S a and S 2 may be the same or different and that the 
number of windings in each section may be the same or 
different. 

The upper and lower frequencies of the coiled 
antenna 10 are defined by the dependent interaction 
between the first coiled section 18, the second coiled 
section 24 and the distance D between the two coiled 
sections 18, 24 provided by the intermediate portion 30 
and the spacing of the windings 32 thereof. The antenna 
can be tuned by adjusting the lengths of the respective 
coiled sections, the selected spacings S 1# S 2 between the 
windings 20 and 26 respectively, s 3 between the windings 
32 of intermediate portion 30 and the distance D between 
the two coiled sections 18, 24. 
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One method of making the antenna is to wind wire 12 
into a coil to obtain a selected frequency, then 
separate the coil at selected locations therealong to 
provide the spaced apart intermediate portion 3 0 and the 
selected spacings between the various windings, as 
described above to achieve the desired frequencies. The 
wire may be copper, stainless steel, titanium or the 
like, as known in the art* 

Figure 3 shows another embodiment 110 of the 
present invention having a first coiled section 118, a 
second coiled section 124, a third coiled section 134 
having windings 136 at a fourth selected spacing S 4/ and 
two intermediate portions 130, 13 8, The antenna 110 can 
operate at each of three frequencies. It is to be 
understood additional coiled sections and intermediate 
portions may be added to the antenna to provide 
additional capabilities. 

The present invention is also directed to a dual 
band antenna assembly 210 having a dual band coiled 
antenna 10 as previously described and a dual band 
retractable antenna 40, as illustrated in Figures 4 
through 10. The same reference numerals are used for the 
coiled or stationary antenna as described in Figures 1 
through 3. The stationary antenna 10 defines a channel 
11 circumscribed by the windings thereof. An end 14 of 
stationary antenna 10 is secured to a conductive sleeve 
86 that extends through and is secured in aperture 82 in 
wall 84 of electrical device 80. Sleeve 86 includes a 
passageway 8B extending therethrough that is aligned 
coaxially with channel 11. Retractable antenna 40 
extends through channel 11 and sleeve passageway 88 and 
into the housing of electrical device 80. Sleeve 86 is 
connected to an electrical circuit of the device, shown 
representatively in Figures 6 and 7. 

Dual band retractable antenna 40, as shown, 
includes a first wire 42, a dielectric sleeve 52, a 
conductive ferrule member 56, and a second wire 60. The 
first wire 42 has a first end 44 that is terminated to a 
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compliant contact 70 adapted to be received in aperture 
88 of sleeve 86 and be electrically engaged thereto when 
the retractable antenna 40 is in its extended position 
The second end 46 of wire 42 is disposed within a 
dielectric sleeve 52 that extends along a portion 48 of 
the first wire 42. A conductive ferrule member 56 is 
disposed over the end 54 of the dielectric sleeve 52 
surrounding a portion of the sleeve including some of 
the first wire 42. The conductive ferrule 56 is 
electrically isolated from the first wire 42 by the 
dielectric sleeve 52. The dielectric sleeve 52 and 
conductive member 56 define a reactive element 50. The 
retractable antenna 40 further includes a second wire 60 
having a second selected length with a first end 62 
directly coupled to end 58 of the conductive ferrule 
member 5 6 and extending to a second end 64. The first 
and second wires 42, 60 extend along a common axis 
Retractable antenna 40 is covered by an insulating 
shroud 66 having an end cap 68, which protects the 
antenna and electrically isolates it from the stationary 
antenna 10 as it extends through channel 11. 

Alternatively, first wire 42 may be an insulated 
wire that is disposed in conductive member 56, thus 
eliminating the need for the dielectric sleeve 52. 

The upper and lower frequency ranges of the 
retractable rod antenna 40 are defined by the dependent 
interaction between the wires and the reactive element 
The retractable antenna can be tuned by adjusting the 
lengths of the wires, the length of the conductive 
member that extends over the dielectric sleeve, and the 
length of the portion of the first wire that is 
overlapped by the conductive member, thus adjusting the 
reactance of the assembly. 

The retractable antenna 40 is assembled by 
disposing the dielectric sleeve 52 over one end of the 
first wire 42, disposing the ferrule member 56 over the 
end of the sleeve 52 and the first wire 42 contained 
therein. The second wire 60 may be electrically 


connected to the end of the ferrule member 56 either 
before or after the member 56 has been disposed over the 
sleeve 52. The wires 42,60 may be copper, stainless 
steel, titanium or the like, as known in the art. The 
dielectric sleeve may be made from materials such as 
tetrafluoroethylene, polymethylpentene, polycarbonate or 
the like, as known in the art. Suitable materials for 
the conductive ferrule member include copper, brass or 
similar materials. 

The antenna assembly 210 is mounted to the 
electrical article 80 by use of a conductive sleeve 86. 
The stationary antenna 10 is secured to the sleeve 86. 
This assembly is then mounted to the electrical article 
by inserting the conductive sleeve 86 in aperture 82 of 
a wall 84 in the electrical article 80, as can best be 
seen in Figures 4 through 7. Shroud 78 is disposed over 
the assembled antenna, thereby providing protection for 
stationary antenna 10. Shroud 78 includes an aperture 
(not shown) for receiving retractable antenna 40. The 
retractable antenna 40 is inserted through the opening 
of shroud 78, through the center of channel 11 of the 
stationary antenna 10, and passageway 88 of the sleeve 
86 and into electrical article 80. The compliant 
contact 70 is secured to the end of first end 44 of 
first wire 42. Passageway 88 of sleeve JB6 is configured 
to receive and electrically engage compliant contact 70 
when antenna 40 is extended and provide an upper stop 
surface to prevent antenna 40 from being pulled out of 
article 80. 

When the retractable antenna is its retracted 
position as shown in Figures 4 and 6, the compliant 
electrical contact 70 is not engaged with the conductive 
sleeve 86, the stationary antenna 10 or the electrical 
circuit of the device. The insulating shroud 66 around 
the retractable antenna 40 electrically isolates the 
retractable antenna 40 from the stationary antenna 10. 
The stationary antenna 10 continues to receive or 
transmit signals in the selected ranges. 
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When the retractable antenna 40 is in extended 
position, as shown in Figures 5 and 7, the compliant 
contact section 70 is an electrical engagement with a 
conductive sleeve 86 and, thus, the electrical circuit 
of the device. Thus, in the extended position of the 
antenna assembly 210, the dual band stationary antenna 
10 cooperates with the dual band retractable antenna 40 
to increase the performance of receiving signals and 
transmitting signals. Both the dual band stationary 
antenna 10 and retractable antenna 40 are capable of 
receiving signals in two frequency ranges. Because the 
stationary antenna 10 is always active, the electrical 
article 80 can receive or transmit signals throughout 
the time it takes to extend or retract the antenna 40. 
The stationary and retractable antennas 10, 40 are tuned 
to the same frequencies; thus, they cooperate with each 
other to provide a very effective antenna assembly. 

The present invention provides a multiple band 
retractable antenna that is compact, easily tunable and 
cost effective to manufacture. It is to be understood 
that the antenna of the present invention is suitable 
for use with devices using other frequencies and that 
additional coiled sections may be added to the 
stationary antenna. Additional dielectric sleeves, 
conductive members and wires or insulated wires and 
conductive members may be added to the retractable 
antenna to provide an antenna assembly that may receive 
multiple frequencies . 

The present invention provides a multiple band 
stationary antenna that is compact, easily tunable and 
cost effective to manufacture. It is to be understood 
the antenna of the present invention is suitable for use 
with devices using other frequencies and that additional 
coiled sections may be added to provide an antenna that 
can receive multiple frequencies. 


CLAIMS : 

1. An antenna assembly including a coiled 

portion having a first end adapted to be terminated 

to an electrical article, wherein 

said coiled portion includes a first coiled 
section and at least a second coiled section adjacent 
and joined thereto by an intermediate portion 

said first coiled section having a - 

plurality of windings at a first selected spacing S i; 

said second coiled section having a 

plurality of windings at a second selected spacing S 2 ; 
and 

said intermediate portion defining a 

selected distance D that spaces the first and second 
sections from one another, said selected 

distance D being greater than either one of said first 
spacing S^, and said second spacing S 2 ; 

whereby said antenna can be tuned to 

receive frequencies in at least two bands. 

2. The antenna assembly of claim 1 wherein 
said first selected spacing S x and said second selected 
spacing S 2 are the same. 

3. The antenna assembly of claim 1 or claim 2 
further including a third coiled section adjacent said 

second coiled section and joined thereto by a 

further intermediate portion said third coiled 

section having a plurality of windings at selected 

spacing 

said further intermediate portion defining a 

further selected distance that spaces the second and 
third sections from one another, said furtner 
selected distance being greater than any of said 
spacings ; 

whereby said antenna can be tuned to receive 
frequencies in at least three bands. 

4. The antenna assembly of any preceding claim 
wherein said end of said coiled portion is terminated to a 
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conductive sleeve and said assembly further 

includes a rod portion extending through and 

movable within said first and second coiled sections 

and said sleeve between an extended and a 

retracted position; 

an end of said rod portion having an 

electrical contact thereon adapted to engage a 

surface of said conductive sleeve when said 

rod portion is in its extended position; 

whereby said retractable rod portion is 
electrically isolated from said coiled portion when in 
the retracted position and is electrically connected to 
said coiled portion when in its extended position, 
thereby increasing the performance of the assembly 
for sending and receiving signals, said coiled portion 
providing continual operation of the antenna assembly 

during retraction and extension of the rod 
portion. 

5. An antenna assembly comprising: 

a stationary coiled antenna defining 
a channel circumscribed by windings thereof and 

having one end terminated to a conductive sleeve 

member secured to a housing of an electrical 

article said sleeve member including a 

passageway therethrough in communication with said 

channel 

a retractable rod antenna extending 

through said channel and said sleeve passageway 

and spaced therefrom, an end of said antenna 

having an electrical contact thereon adapted to 

engage a surface of said conductive sleeve member 

when said rod antenna is in -n- a j • . 

M is xn its extended position; 

whereby said retractable antenna ±' s 

electrically isolated from said stationary antenna 

when in the retracted position and is electrically 

connected to said stationary antenna when in its 

extended position, thereby increasing the performance of 

the assembly for sending and receiving signals, said 


11 


- 12 - 


coiled portion providing continual operation of the antenna 
assembly during retraction and extension of the retractable 
rod antenna. 

6. An antenna assembly substantially as herein 
described and as shown in the accompanying figures. 
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